Abstract: Simulium (Simulium) thongsahuani sp. nov. is described on the basis of pharate females, pharate males, pupae and mature larvae collected in Songkhla Province in southern Thailand. This new species is assigned to the griseifrons species-group of the subgenus Simulium (Simulium), and is easily distinguished from other known species of this species-group by the combination of the simple wallpocket shaped cocoon and the six pupal gill filaments of which the lower three filaments are subequal in thickness to one another and much thinner than the others.
During recent surveys of larvae and pupae of black flies in southern Thailand, we collected three new species, of which two were described and assigned to the subgenus Simulium (Gomphostilbia) (Takaoka et al., 2009 ). The remaining species, which is assigned to the griseifrons species-group of the subgenus Simulium (Simulium) Latreille s. str., is here described from pharate females, pharate males, pupae and mature larvae.
The terms for morphological features used here follow those of Takaoka (2003) . Holotype and paratype specimens of the new species are deposited at the Department of Infectious Disease Control, Oita University, Oita, Japan.
Simulium (Simulium) thongsahuani
Takaoka and Choochote sp. nov.
DESCRIPTION. Female (dissected out from pupa).
Body length 2.5ῌ2.8 mm. Head. Narrower than thorax. Frons dark brown, shiny, white pruinose, with several dark stout hairs along lateral margins; frontal ratio 1.32ῌ 1.38 : 1.00 : 1.30ῌ1.33; frons-head ratio 1.0: 3.87ῌ 4.17. Fronto-ocular area (Fig. 1A) well developed, usually rounded apically. Clypeus dark brown, shiny, white pruinose, moderately covered with dark stout hairs except upper 1/2 narrowly bare medially. Labrum 0.65ῌ0.68 times as long as clypeus. Antenna composed of scape, pedicel and 9 flagellomeres, medium to dark brown except scape, pedicel, and base of 1 st flagellomere yellow. Maxillary palp with 5 segments, light to medium brown, proportional lengths of 3rd, 4th, and 5th segments 1.00 : 1.03 : 2.08; 3rd segment ( Fig. 1B ) of medium size; sensory vesicle (Fig. 1B) oblong, 0.34ῌ0.36 times as long as 3rd segment, with mediumsized opening. Maxillary lacinia with 12ῌ14 inner and 14ῌ16 outer teeth. Mandible with 28 ῌ31 inner and 12 or 13 outer teeth. Cibarium (Fig. 1C, D) with short blunt median projection directed dorsoposteriorly at its dorsal margin, with many tubercles on its surface. Thorax. Scutum dark brown, shiny, densely covered with golden-yellow recumbent short hairs interspersed with dark long upright hairs on prescutellar area; when illuminated in front and viewed dorsally, scutum whitish-grey Fig. 1K ) ovoid, 1.24ῌ 1.25 times as long as greatest width, well sclerotized except portion of junction with main duct widely unsclerotized, with many fissures on surface, and with internal setae; accessory ducts subequal in thickness to each other and also to main duct. Male (dissected out from pupa). Body length 2.5ῌ2.8 mm. Head. Slightly wider than thorax. Upper eye with large facets in 18 or 19 vertical columns and in 19 horizontal rows. Face and clypeus black, thickly white pruinose, sparsely covered with dark brown long hairs. Antenna composed of scape, pedicel and 9 flagellomeres, medium brown except scape and base of 1st flagellomere yellow; 1st flagellomere elongate, 1.88 times as long as 2nd flagellomere. Maxillary palp with 5 segments, light to medium brown, proportional lengths of 3rd, 4th, and 5th segments 1.00 : 1.06 : 2.20; 3rd segment ( Fig. 2A ) of medium size; sensory vesicle ( Fig.  2A ) small, ellipsoidal, 0.20 times as long as 3rd segment. Thorax. Scutum brownish-black, densely covered with golden-yellow recumbent short hairs interspersed with dark brown long upright hairs on prescutellar area; scutum with shiny, whitish-grey pruinose spots, i.e., anterolateral pair of rectangular spots on shoulders which connect to posterior large spot on prescutellar area through spots along lateral margins; all these pruinose spots discernible when illuminated at certain angles of light. Scutellum dark brown, with dark brown long upright hairs as well as golden-yellow short hairs. Postnotum brownish-black, white pruinose, and bare. Pleural membrane and katepisternum as in female. Legs. Foreleg: coxa yellow; trochanter light brown except lateral areas yellow; femur dark yellow except apical cap light brown; tibia whitish-yellow except apical 1/4 dark brown and narrow area (Fig. 2C ) nearly quadrate, with stout hairs on posterior 1/2 of ventral surface; coxite in ventrolateral view (Fig. 2D ) rectangular, nearly half as long as wide. Style in ventral view (Fig. 2C ) elongate, much longer than coxite, gradually tapered from base to middle, then nearly parallel-sided, with round apex lacking spine, moderately covered with stout hairs on ventral and lateral surfaces; style in ventrolateral view (Fig. 2D ) nearly parallel-sided throughout its length, angulate subbasally; style in medial view ( Fig. 2E ) with distinct basal protuberance directed dorsomedially, with several small cone-shaped spines at and near apex. Ventral plate in ventral view (Fig. 2C, F) with its body plate-like, somewhat tapered posteriorly, much longer than wide, with several microsetae centrally on ventral surface, and basal arms strongly sclerotized and divergent from each other; ventral plate in lateral view ( Fig. 2G ) with long narrow median process directed ventrally, nearly bare except anteroventral surface with several microsetae; ventral plate in end view (Fig. 2H ) triangular, without microsetae on posterior surface. Paramere in ventral view (Fig. 2I ) large basally, with several hooks apically. Median sclerite in ventral view (Fig. 2   C) narrow basally, then gradually widened toward apex, with round apex, and arising at some distance in front of anterior margin of body of ventral plate; median sclerite in lateral view (Fig. 2G ) lying horizontally parallel to ventral plate. Aedeagal membrane densely setose; dorsal plate (Fig. 2J ) moderately sclerotized. Abdominal segment 10 (Fig. 2K, L) without distinct hair on each posterolateral corner. Cercus (Fig. 2K, L) small, short, rounded, with 8 or 9 hairs.
Pupa. Body length 2.4ῌ2.9 mm. Head. Integument (Fig. 3A) dark yellow to yellowishbrown, moderately covered with rather large tubercles each with few to several minute secondary projections on frons (Fig. 3B) , and smaller tubercles on other areas; antennal sheath moderately covered with round tubercles except basal area and intersegmental areas bare; frons ( Fig. 3A) with 2 pairs of long fanlike trichomes each with 8ῌ12 slender branches; face (Fig. 3A) with pair of long fanlike trichomes each with 7 or 8 slender branches. Thorax. Integument dark yellow to yellowish-brown, moderately covered with large tubercles with secondary projections (similar to those on frons) on anterior 1/2, as well as smaller cone-shaped tubercles on posterior 1/2; thorax on each side with 5 long fanlike trichomes each with 12ῌ22 branches anterodorsally and anterolaterally, 1 medium-long trichome with 4 or 5 branches posterolaterally, and 3 medium-long trichomes each with 2ῌ6 branches ventrolaterally. Gill (Fig. 3C ) with 6 slender thread-like filaments in 3 pairs very short-stalked; filaments gradually decreasing in length from dorsal to ventral, with outer filament of dorsal pair longest (1.7 mm) and inner filament of ventral pair shortest (0.7 mm); relative thickness of filaments from dorsal to ventral 1.3 : 1.0 : 1.0 : 0.7 : 0.7 : 0.7; 2 filaments of dorsal pair and outer filament of middle pair medium to dark brown and inner filament of middle pair and 2 filaments of ventral pair light brown; all filaments tapered toward apex, with distinct annular ridges and furrows, and densely covered with minute tubercles. Abdomen. Dorsally, segment 1 well sclerotized, light to medium brown, nontuberculate, and with 1 simple or bifid or trifid medium-long slender seta on each side; segment 2 transparent, with 1 simple or bifid or trifid medium-long slender seta and 5 short stout spines on each side; segments 3 and 4 transparent, each with 4 hooks and 1 short stout spine on each side; segments 5ῌ7 transparent, without spinecombs and comb-like groups of minute spines; segment 8 with transverse row of comb-like groups of brown minute spines (Fig. 3D ) on each side; segment 9 without spine-combs, comb-like groups of minute spines, and terminal hooks. Ventrally, all segments nearly transparent except segment 9 yellowish; segments 3ῌ8 each with comb-like groups of colorless minute spines; segment 4 with 1 simple stout hook (similar in shape and size to those on segments 5ῌ7), and few simple slender setae on each side; segment 5 with pair of bifid and/ or simple hooks submedially and few simple slender setae on each side; segments 6 and 7 each with pair of bifid hooks and few simple slender setae on each side. Cocoon (Fig. 3E, F) . Wall-pocket shaped, tightly woven, rarely extending ventrolaterally; individual threads invisible; 3.0ῌ3.4 mm long by 1.5ῌ1.8 mm wide. Mature larva. Body length 5.5ῌ6.0 mm. Body dark grey. Cephalic apotome light to medium brown except median area along each lateral margin and median area just in front of posterior margin dark brown; anterior and posterior mediolongitudinal spots faintly positive or negative or indistinct, mediolateral spots negative or indistinct, and posterolateral spots indistinct; lateral surface of head capsule dark brown except eye-spot region and eye brow yellowish and large spots in front of posterior margin and 1 or 2 isolated spots below eye-spot region faintly negative or indistinct; ventral surface of head capsule (Fig. 4A ) dark brown except area along anterior margin yellow to light brown, and elongate spot on each side of cleft indistinct. Antenna composed of 3 segments and apical sensillum, slightly longer than stem of labral fan; length ratio of 3 segments (from base to tip) 1.00 : 1.09 : 0.50; antenna unpigmented except apical portion of segment 2, whole of segment 3 and apical sensillum medium to dark brown. Labral fan with 46ῌ50 main rays. Mandible (Fig. 4B) with mandibular serrations composed of 1 large anterior tooth and 1 small posterior tooth which sometimes divided into 2 or 3, without supernumerary serration; comb-teeth decreasing in length from 1st to 3rd, though 2nd tooth only slightly shorter than 1st one. Hypostoma (Fig.  4C ) with 9 anterior teeth, of which median and each corner tooth longer than others; lateral margins weakly serrate apically; 5ῌ8 hypostomal bristles divergent posteriorly from lateral border on each side. Postgenal cleft (Fig.  4A) deep, bullet-shaped, rounded apically, 2.13ῌ 2.83 times as long as postgenal bridge; subesophageal ganglion well pigmented. Pharate pupal gill with 6 short slender filaments of which 2 filaments of dorsal pair and outer filament of middle pair light to medium brown and other filaments whitish. Thoracic and abdominal cuticle bare except last segment of abdomen moderately covered with short colorless setae on each side of anal sclerite. Rectal scales appear to be absent. Rectal papilla of 3 lobes, each with 10ῌ13 finger-like secondary lobules.
Anal sclerite X-shaped, with broadened anterior arms 0.60 times as long as posterior ones. Last abdominal segment moderately bulged laterally but lacking ventral papillae. Posterior circlet with 140ῌ143 rows of hooklets with up to 22 hooklets per row. ECOLOGICAL NOTES. The pupae and larvae were attached to slender plant roots and trailing grasses in a stream. Associated species were Simulium (Simulium) mediocoloratum Takaoka and Choochote, S. (S.) tani Takaoka and Davies and a species of the multistriatum speciesgroup.
ETYMOLOGY. The species name thongsahuani is in honor of Mr. Lek Thongsahuan who, together with his family, kindly helped us in various ways during the surveys in southern Thailand.
REMARKS. Simulium (Simulium) thongsahuani sp. nov. is assigned to the griseifrons species-group of the subgenus Simulium (Simulium) in that it has the simple female claws (Fig. 1F) , the male ventral plate without teeth (Fig. 2C) , the male style with a basal protuberance (Fig.  2E ) and the pupal gill with six filaments (Fig. 3C) .
This new species is closely related to S. (S.) maenoi and S. (S.) phukaense, both described from northern Thailand (Takaoka and Choochote, 2002, 2005) in that adults of both species have the similar shape of the genitalia and the similar fanlike multibranched trichomes on the head and thorax of the pupa. However, S. (S.) thongsahuani sp. nov. is distinguished from S. (S.) maenoi by the following characteristics (characteristics of S. (S.) maenoi in parentheses): in the male by the style without an apical spine (with spine), in the pupa by the facial fan-like trichome with 7 or 8 branches (with 4 or 5 branches), the inner filament of the middle pair which is apparently thinner than the outer one of the same pair (both filaments are subequal in thickness to each other), the terminal hooks which are absent (present), and the cocoon without a lateral window (with a small anterolateral window on each side), and in the larva by the light to medium brown cephalic apotome (pale yellow cephalic apotome). This new species is also di#erentiated from S. (S.) phukaense by the following characteristics (characteristics of S. (S.) phukaense in parentheses): in the male by the presence of a pair of dorsolateral pruinose spots on abdominal segment 5 (absence) and the absence of an apical spine on the style (presence), and in the pupa by the facial fan-like trichome with 7 or 8 branches (with 12ῌ15 branches), and the cocoon which is wallpocket shaped (shoe shaped).
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